RADIATOR STRUCTURE FOR A COMPUTER DEVICE 



BACKGROUND OF THE INVENTION 
1 .Field of the Invention 
5 The present invention relates to a radiator structure and, more 

particularly, to a radiator structure that is suitable for a desktop computer, a 
notebook computer, a plate computer, and similar computer devices, and 
which is especially suited for a blade server. 

10 2. Description of Related Art 

In a computer device, such as a desktop computer, a notebook 
computer, a plate computer or a blade server, cooling is always a significant 
concern for research and design engineers, as the most recent 
microprocessor chips used in these computer devices have higher and 

15 higher clock speeds, which lead to the generation of more and more heat. 
This generated heat needs to be radiated, as it will otherwise cause the 
computer device to shut down. 

The prior art cooling method utilizes a cooling fin. Please refer to FIG. 
1. FIG. 1 is an exploded view of a prior art cooling structure. A cooling fin 
20 9 1 is adhered to an exothermal chip 94 of a circuit board 93 by way of a 
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cooling glue layer 92, and fixed on the circuit board 93 by way of a plurality 
of screws 95. However, the prior art cooling fin 91 takes up too much space, 
and thus does not permit micro miniaturization designs. Taking a blade 
server as an example, several server blades are contained in a fixed size case; 
5 if the size of the cooling structure can be reduced, the blade server will be 
able to accommodate a greater number of server blades. 

Furthermore, the prior art cooling fin 91 is fixed on the circuit board 
93 using the plurality of screws 95, and is pressed close to the exothermal 
chip 94. However, all common exothermal chips 94 have an acceptable 

10 contact pressure value, and the cooling fin 91 cannot impart a pressure that 
exceeds the acceptable contact pressure value of the exothermal chip 94. In 
order to control different applied pressures for different exothermal chips 
94, the plurality of screws 95 need to be used with a special spring 96. Once 
the plurality of screws 95 is fastened, the spring 96 absorbs the contact 

15 pressure caused by the plurality of screws 95. Consequently, different 
exothermal chips 94 require different springs 96 with different design 
characteristics, which increases the total number of fixing parts for the 
cooling fin 91, and also increases the manufacturing costs. 

20 SUMMARY OF THE INVENTION 
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A main objective of the present invention is to provide a radiator 
structure, which can reduce the size of the radiator structure to permit micro 
miniaturization designs and increase space usability. 

Another objective of the present invention is to provide a radiator 
5 structure, which absorbs contact pressure by way of resilience of a radiator 
board to decrease the number of parts and manufacturing costs. 

In order to achieve the above-mentioned objectives, the radiator 
structure of the present invention is disposed in a computer device. The 
radiator structure has a circuit board, at least one conductive plate, a radiator 
10 board and at least two lock attachments. The circuit board includes at least 
one exothermal unit installed thereon and at least two apertures. Wherein the 
at least two apertures being spaced at a predetermined distances from the at 
least one exothermal unit. The at least one conductive plate is placed above 
the at least one exothermal unit of the circuit board. 
1 5 The radiator board has at least two lock structures corresponding to 

the at least two apertures of the circuit board. Each lock structure includes a 
deforming section and two long slots. Wherein the deforming section is 
formed between the two long slots, and a lock seat is placed on the 
deforming section. 
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Furthermore, the at least two lock attachments are respectively 
disposed through the at least two apertures of the circuit board and lock onto 
the lock seat of the radiator board, so that the radiator board is pressed close 
onto the at least one conductive plate and the at least one exothermal unit. A 
5 locking force from the lock seat of the radiator board resiliency deforms the 
deforming section facing the circuit board to absorb a contact pressure 
generated between the radiator board, the at least one conductive plate and 
the at least one exothermal unit. 

In the present invention, the radiator board replaces the prior art 

10 cooling fin, and requires less space without reducing cooling efficiency. 
Micro miniaturization designs can thus be achieved, and the space efficiency 
is increased. Moreover, the deforming section of the radiator board provides 
an resilient force to absorb a contact pressure generated between the radiator 
board, the conductive plate and the exothermal unit, so that the present 

15 invention does not need springs, which reduces both the total number of 
parts and the manufacturing costs of the entire radiator structure. 

The conductive plate can be a copper plate, and is adhered to the 
exothermal unit of the circuit board by a cooling glue layer. The exothermal 
unit is a microprocessor chip. Furthermore, the radiator board is a metal 

20 board with a high thermal conductivity coefficient, such as an aluminum 
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alloy board. 

Other objectives, advantages, and novel features of the invention 
will become more apparent from the following detailed description when 
taken in conjunction with the accompanying drawings. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded view of a prior art cooling structure. 

FIG. 2 is a schematic drawing of the present invention used in a blade 

server. 

10 FIG. 3 is an exploded view of the present invention. 

FIG 4 is another exploded view of the present invention. 

FIG. 5 is a sectional drawing of the present invention when locked. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
15 Please refer to FIG. 2. FIG. 2 is a schematic drawing of the present 

invention used in a blade server. A blade server 5 (a computer device) has a 

plurality of server blades 5 1 . A radiator structure of the present invention is 

placed on each server blades 51. 

Please FIG3, FIG. 4 and FIG. 5. FIG. 3 is an exploded view of the 
20 present invention. FIG. 4 is another exploded view of the present invention. 
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FIG 5 is a sectional drawing of the present invention when locked. In the 
drawings, one of the server blade 51 is taken out and decomposed. The 
radiator structure comprises a circuit board 1, two conductive plates 2, a 
radiator board 3 and four screws 4 (lock attachments). The circuit board 1 
5 further comprises two microprocessor chips 1 1 (exothermal units) installed 
thereon and four apertures 12. Each microprocessor chip 11 generates 
differing amounts of heat. Each aperture 12 is spaced at a predetermined 
distance from the two microprocessor chips 11, and two conductive plates 2 
are respectively placed above the two microprocessor chips 1 1 of the circuit 

10 board 1. In this embodiment, the two conductive plates 2 are copper plates 
and respecti vely adhered onto the two microprocessor chips 1 1 of the circuit 
board 1 by way of a cooling glue layer 22. 

The radiator board 3 has four lock structures 3 1 . Each lock structure 
31respectively corresponds to one aperture 12 of the circuit board 1, and 

1 5 each lock structure 3 1 further has a deforming section 313 and two long slots 
312. The deforming section 313 is formed between two long slots 312. A 
tapped hole seat (a lock seat) 311 is placed on the deforming section 3 13. In 
this embodiment, the radiator board 3 is an aluminum alloy board with a high 
thermal conductivity coefficient. 
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In addition, the four screws 4 respectively pass through the aperture 
12 and each correspond to the tapped hole seats 3 1 1 of the radiator board 3, 
so that the circuit board 1 may be attached onto the radiator board 3. Please 
refer to FIG. 5. The entire radiator structure is in a flat condition after the 
5 locking process. Please refer to FIG.2. The present invention is clearly much 
smaller than the prior art cooling fin 91 (refer to FIG.l). The entire structure 
of the present invention reduces by about 2/3 the prior art's height, and so can 
achieve micro miniaturization designs and increase space efficiency without 
affecting the cooling efficiency. 

10 Please refer to FIG. 5 again. When the circuit board 1 and the radiator 

board 3 are attached together, the radiator board 3 is pressed close onto the. 
two conductive plates 2 and two microprocessor chips 1 1 . Since the radiator 
board 3 have the deforming sections 313, a locking force from each tapped 
hole seat 311 of the radiator board 3 forces each deforming section 313 

1 5 facing to the circuit board 1 to undergo resilience deformation to absorb a 
contact pressure generated between the radiator board 3, the conductive plate 
2 and the microprocessor chip 1 1 . Therefore, the present invention does not 
require a spring to absorb the contact pressure, which decreases both the total 
number of parts number and the manufacturing costs. 
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Please refer to FIG. 3 again. In this embodiment, there is a plurality of 
contact points 6. During the attaching process, the plurality of contact points 
6 can touch the case to conduct the heat from the radiator board 3. 
Furthermore, the plurality of contact points 6 can also provide good EMI 
5 shielding. 

The invention has been described using exemplary preferred 
embodiments. However, for those skilled in this field the preferred 
embodiments can be easily adapted and modified to suit additional 
applications without departing from the spirit and scope of this invention. 

10 Thus, it is to be understood that the scope of the invention is not limited to 
the disclosed embodiments. On the contrary, it is intended to cover various 
modifications and similar arrangements based upon the same operating 
principle. The scope of the claims, therefore, should be accorded the 
broadest interpretations so as to encompass all such modifications and 

15 similar arrangements. 

Although the present invention has been explained in relation to its 
preferred embodiment, it is to be understood that many other possible 
modifications and variations can be made without departing from the spirit 
and scope of the invention as hereinafter claimed. 

20 
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